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PREFACE. 




|HIS Book is intended as a course to be used in preparation for the Examination of 
the Science and Art Department in Second Grade Perspective. Only just so 
much theory is given as is thought necessary for the purpose^ the work being intended to 
be mainly practical 

To aid self-instruction, all points in the working of the problems in Part IL, with 
which it is thought the learner may find difficulty^ are explained by notes below the 
problem. 

To use the book with advantage, the Student should well study and learn tlie laws 
and principles laid down in Part I., studying first and then working, as he goes on, the 
problems in Part II. It is not sufficient that he look over the working of the problems, 
but it is necessary that he should work them for himself as well 

H. H. 



PART I. 



B 



PARALLEL PERSPECTIVE. 




|HE literal meaning of the word " Perspective " is " looking through," and, as applied to Drawing, 
means the delineation of an object on a Transparent Plane, through which it is seen. This is 
effected by drawing lines from every point of the object through the Transparent Plane to the 
spectator's eye, and then joining the points thus found on the Plane. This can be better explained by 
a diagram. Thus, let A B C D be a Transparent Plane, say a sheet of glass, and E, a square board 
standing on one of its comers behind the Plane, the object to be drawn ; and let F be the eye of the 
spectator or draughtsman. The figure £ will be drawn in Perspective on the Transparent Plane, by 
joining the points found on the Plane by the lines L M N O passing through it to the spectator's eyiB. 




STAriON POINT 



This, then, is really a Perspective Drawing. But it is not hard to see that this method of doing 
Perspective is not practicable. For instance, if I want to draw a house, it is not possible for me to have 
a large Transparent Plane set up before the house, and the drawing made on the Phme by the method 
above described. 

This method, then, cannot be practised. But there have been laws and principles laid down by 
following which the same result can be obtained ; i.e., if the dimensions of an object, its distance from the 
Transparent Plane, its distance from the spectator, and its position be known, as correct a Perspective 
representation of it can be obtained as would be got by following the course above described. 
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To find these laws and principles, and apply them, is the object of this book. 

In the diagram on the preceding page, a line will be seen running across the Transparent Plane, at a 
height from the ground equal to the height of the spectator s eye, called the Honzontal Une. It is so called 
because it represents the horizon of the spectator. It will also be seen that the line forming the lower 
boundary of the Transparent Plane, i.e., the line in which the Transparent Plane and the ground meet, is 
called the Picture Lam^ or Ground Line, or Base Line, Another line proceeding from the spectator's eye to 
a point in the Horizontal Line, called the Centre of llsion or Pmnl of Sighi^ and at right angles to tlie 
Transparent Plane, is called the Line of Direction or Principal Visual Ray. All three q/[ these lines are 
important ones^ without which no problem in Perq)ectiye can be worked, and whose names and exact 
positions with r^ard to each other must be well kept in mind. Indeed, the first thing to be done in 
setting about a Perspective Drawing, is to put these lines on the paper in their proper relatire positions^ 
and aeoofding to directions given. And as on a flat surface they cannot be represented as they really are, 
they will ^pear on the paper thus : — 



H ft I Z OWTAL Line 



transpar:nt plane 



P I CT U R 



PI C T U R 



STATION PQIMT 



E PLANE 



LINE 



If a problem in Perspective be given to a person to be worked, these lines will either be already drawn 
for him on the paper, or he will be sufficiently directed to be enabled to draw them correctly for himself. 
Thus, he may be told that the Horizontal Line is 5 ft. from the Ground Line, and that the Line of Direc- 
tion is 10 ft. long. He could from this make the lines as required— first drawing the Horizontal Line, he 
would make the Picture Line 5 ft. from and parallel to it, and then draw the Line of Direction at right 
angles to l>oth, and 10 ft, long. 

The two points marked on the diagram, calle<i Distance Points, are important ones, and are found by 
taking the Centre of Vision as centre, and the Line of Direction as radius, and making marks on the 

Horizontal Line, 

Thus far we have only considered the lines necessary (as compasses^ and ruler, and other instruments 
are necessary) to the working of problems. Let us now consider the laws and principles by which the 
working is to be carried on. 

If railway lines, which are parallel to one another, be observed, they will be seen apparently to 
converge from the spectator all towards the same point And if a person stand at one end of an avenue 
and look down it, the two parallel rows of trees will appear much closer together at the far end; and if 
the rows were long enough, they would appear quite to meet. We know these parallel lines do not meet 
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thus, but they appear to meet ; and all parallel lines would appear to do the same. As, then, Perspective 
has to do with the appearance of things, it is laid down as a Perspective Law tliat 

Parallel Lines vanish towards the same Point 

Again, if a person stand on the railway lines, or any set of parallel lines, and suppose a line drawn 
across them at right angles to them, and consider this as the Picture Line, and tlicn observe the lines, he 
will see that they all appear to be running towards the point on the horizon exactly opposite his eye. 
And we have seen that the point on the horizon exactly opposite the spectator's eye is the Centre of 
Vision or Point of Sight, and the parallel lines in this case are at right angles to the Picture Lino, 
therefore another established law in Perspective is that 

Lines at right angles to the Picture Line vanish towards the Point of Sight. 

We have now found out two very important laws ; let us apply them by working one or two simple 
problems. 

Problem 1. — ^Place in Perspective a square of 4 ft. lying on the ground, with one of its sides parallel 
to and touching the Transparent Plane 2 ft. to the left of the spectator — Scale, ^ of an inch to a foot ; ■ 
Horizontal Line 5 ft. above the ground; Line of Direction 10 ft. long. 




Now if one side of the square be parallel to the Picture Line, it is plain that there will be two of its sides 
at right angles to it ; and these, by the law just laid down, will run to the Point of Sight. First measure 
2 ft. to the left of spectator (t.f., of the Line ot Direction) on the Picture Line ; then 4 ft. for the side of 
the square (A B) which is to touch the Transparent Plane. From A and B draw lines to the Point of 
Sight Now comes the difficulty of the problem,— viz., to cut off 4 ft. on each of these lines. If you 
measure 1 ft. from A to the right on the Picture Line, and draw to Distance Point 1, you will cut off 1 ft 
on the line running from A to the Centre of Vision. If you measure 2 ft from A towards the right and 
draw to Distance Point 1, you cut off 2 ft. on the same line. So if you measure 4 ft. from A towards the 
right, and draw to the same Distance Point, you will cut off the four feet required (A D). And it will not 
be necessary to cut it off on the other line, for a line drawn through D parallel to A B completes the 
Perspective representation of the square. 
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And now notice that lines running to the Centre of Vision are measured by means of the Distance 
Points ; and that the Distance Point, which is on the same side of the Line of Direction as the line which 
is to be measured, is generally used to measure it, although if the other be used the same result is obtained ; 
and notice further, that in measuring on the Picture Line, you measure away from the Distance Point 
which you are about to use. 

Problem 2. — Place in Perspective a cube of 4 ft. edges; the nearest face being parallel to and 
touching the Transparent Plane, and 2 ft. to the right of the spectator — Scale, &c., as in Problem 1. 

First measure 2 ft. to the right on the Picture Line, and then 4 ft. for the front side of the base, which 
mark A B. From A and B draw lines to Centre of Vision, and complete the square base by Problem 1. 
Now set up four perpendiculars, one from each corner of the base, and make them 4 ft. high. Let us see 
how this is to be done. 

The farther an object is away from the spectator, the smaller it appears. Everybody must have 
noticed that a house, for instance, close to a person appears very much larger than one the same size a 
long way off. This, then, is a law in Perspective, — viz., that objects appear smaller as they get farther 
from the spectator. But it is always supposed that no decrease in size takes place till after passing beyond 
the Transparent Plane ; t.e., no decrease in size is allowed for the distance between the spectator and the 
Transparent Plane ; and lines standing on the Picture Line therefore are not diminished, because they are 
not beyond the Transparent Plane. 

Since, then, the perpendiculars standing on A and B are on the Picture Line, they will be actually 
4 ft. by scale high. Measure 4 ft. on each of them, and join the points C and D thus obtained, to form 
the front side of the square forming the top of the cube. Then run lines from C and D to Centre of 
Vision, and the fourth side of the top square is obtained by joining the points where these lines cut the 
other perpendiculars. 

Problem 3. — Place in Perspective a square of 4 ft, its nearest side being 3 ft. to the left of the 
spectator, and 2 ft. beyond and parallel to the Transparent Plane — Scale, &c., as in Problems 1 and 2. 




As before, first measure the 3 ft. left on the Picture Line, and then 4 ft. (A B). This 4 ft. is not the 
front side of the square, as in Problem 1, for the front side is, by the directions given, to be 2 ft. beyond 
the Transparent Plane ; or, as is generally said, 2 ft. in the picture. Draw from A and B to the Centre of 
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Vision ; a line dnwn anywhere between these two parallel lines, parallel to the Picture Line, will be 4 ft, 
long; A line drawn between these two lines 2 fL from the Transparent Plane, and parallel to it, will then 
be the front side of the required aquare^ The 2 ft. in the picture will be found as 4 ft. in the picture 
was found in Problem 1 (for the back line of the square in that problem U 4 ft. from the Transparent 
Plane, or 4 ft. in the picture); i.&, measure 2 ft. to the right of B, and draw to Distance Point 1. The 
line thus drawn gives the point C on one line 2 ft. in the picture, and the point D on the other 6 ft. in the 
picture ; for it is drawn from a point 6 ft. to the right of the line r unn ing from A. Lines drawn through 
the puinta C and D, parallel to the Picture Line, complete the square required. 



Problem 4. — Flaoa in Perspective a cube of 4 ft. edges, its nearest face being 2 ft. to the right of 
the spectator, 3 ft. in the picture, and parallel to the Transparent Plane. 

Mate the square forming the base of this cube by Problem 3. Thoa set up the four porpondiculars- 
Now comes the difficult part of the problem, — viz., to measure 4 ft. on these perpendiculars (or on one of 
them, for tiiat will be sufficient), now they stand within the picture. 

To measures height within the picture you must 
■ 1) fHnd the point on the ground on which die perpendicnlar to be measured stands. 
f2) Draw a line from any point in tha Horizontal Line through that point to the Picture Line. (If there 
be a line already, by previous work, drawn from the Horizontal Line through the point to the 
Pictuire Lin^ (Jiat one will serve.) 

(3) On the point where this line meets the Picture Line set up a perpendicular, which yon will call a 

Height Line. 

(4) On this Height Line, from the Picture Line, mark ofT the height required. 

(5) From the point so obtained draw back to the point in the Horizontal Line chosen in (2), and thus cut 

off the height on the perpendicnlar which is to be measured. 

In the cube we are constmcting, one of the perpendiculars stands on the point B, through which is a 
line running from the Horizontal Line and meeting the Picture Line at G. At C then set up a perpen- 
dicular or Height Line; on it measure 4 ft. from C, and draw back in this case to the Centre of Vision ; 
the point where the line thus drawn back cuts the perpendicular standing on B will he 4 fL from the 
ground. Through this point draw the line E D parallel to the Picture Line, to form the fh>nt edge of the 
top of the cube, and complete the figure as in Problem 2. 

To make the matter of measuring heights more clearly understood, study well the following diagram, 
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in which, on the right, the height of a line (A B) is measured Bereral times by nsing several different 
points in the Horizontal Line, each vith the same result; and on the left is a vertical plane 6 ft. high) 
with several lines drawn perpendicularly across it^ all of which must be the same height, since the top and 
bottom of the plane are parallel lines vanishing to a point in the Horizontal Line. 

The student may now study the working of, and then work for himself, Problems 1-13 in Part It 

Frolllem 5. — Place in Perspective a regular hexagon, lying on the ground, with one of ibi rides 
parallel to and touching the Transparent Plane 2 ft. to the left of the spectator, and each side being 2 ft 
long. 

Before commencing this problem, a geometrical plan of the hexagon must be made below the Picture 
Line, placed as the directions for working the problem require, — viz., with one side on the Picture Line 
2 ft to the left of the Line of Direction. Coustmct the plan. This is called a Ground Flan, and the 
Perspective is to be worked from it. 
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The side A B of the plan will likewise be a side of the Perspective representation, for «ue ride is to 
touch the Transparent Plane. The point C is in a line at right angles to the Picture Line, which will 
vanish to the Point of Sight from the point H, where it touches the Picture Line. Draw the line to the 
Point of Sight, and measure on it from H a part equal to H C. This is done by measuring the length of 
H C, from H, on the Picture Line, towards the right, and drawing to Distance Point 1. The point C in 
Perspective is thus obtained. The point D is on a line at right angles to the Picture Line running from 
K ; draw from K to Point of Sight. And as points D and C are in a line parallel to the Picture Line in 
the plan, they will likewise be so in Perspective. Therefore, through G in Perspective draw a line parallel 
to the Picture Line, and so get the point D in Perspective. The point E is in a line at right angles to the 
Picture Line running from A, therefore draw from A to the Point of Sight, and mark off from A, on the 
Picture Line to the right, the distance A E, and draw to Distance Point 1, to obtain the point E in 
Perspective. The point F is in a line at right angles to the Picture Line ranning from B, and is opporite 
to £ in a line parallel to the Picture Line. Draw then from B to the Point of Sight, and through E draw 
a line parallel to the Picture Line to obtain the point F in Perspective. 

The six angular points of the hexi^n are now in Perspective. Join A and C, C and E, E and F. 
F and D, and D and B to complete the figure. 



LINEAR PERSPECTIVE. 13 



Problem 6. — Place in Perspective an octagonal prism 3 ft. high, having its nearest side parallel to the 
Transparent Plane, 1 fK in the picture, and 3 ft. to the left of the spectator; and the sides of the octagonal 
base being each 1^ ft. long. 

A prism is a solid having rectangular sides. The end of a prism may be any figure ; either a triangle, 
hexagon, octagon, or any other. 

First put the octagon forming the base of the prism in Perspective. This must be done from a ground 
plan as in Problem 5. Make then the plan as directed; i,e,, having each side 1^ ft. long, its nearest side 
1 ft. from the Picture Line and parallel to it. Make this nearest side first, and on it construct the octagon. 

The point C is in a line at right angles to the Picture Line which runs from A, and is 1 ft. from the 
Picture Line. Draw then from A to the Centre of Vision, and measure 1 ft. on this line to find the point 
C in Perspective. By drawing from B to the Centre of Vision, and then making a line through the Per- 
spective point C parallel to the Picture Line, the point D in Perspective is got, and C D is the front side 
of the octagon in Perspective. Put in the other angular points of the octagon by Problem 5, and join them 
to form the figure. 

On each angle of this base set up a perpendicular, and measure 3 ft. on one of them, say on the one 
standing on the point D. To do this follow the directions for mea§uring a height within the picture given 
under Problem 4, and set up the Height Line at B. Measure 3 ft. on the Height Line and draw back to 
the Centre of Vision, cutting off the required height at K Draw through £ a line parallel to the Picture 
Line, and the side of the top, — ^viz., E F, corresponding to C D of the bottom, is obtained. It is clear that 
each angle of the top could be found by measuring 3 ft. on each of the perpendiculars (or at least on four 
of them in this case), but this would be a long and clumsy method. Parallel Lines vanish to the same 
point in the Horizontal Line. There is to be a line running from £ parallel to D H. Find then the 
vanishing point of the line D H by producing it to the Horizontal Line, and draw from E to this 
vanishing point, and so obtain the side E K corresponding to the side D H of the base. Through K draw 
a line parallel to the Picture Line, and this will give the point 0. The other angular points of the top 
are found in a similar way. 

The student should now study and work Problems 14-27 in Part IL 

The next thing to be understood is how to pat a circle into Perspective. To understand this we will 
work a problem. 

Problem 7. — ^Place in Perspective a circle on the ground, 5 ft. in diameter, and touching the 
Picture Line 4 ft. on the left of the spectator. 

There is no way of patting a circle into Perspective, except by first placing a square in Perspective, 
and then putting the circle in the square, first, then, make a plan of the circle according to the given 
directions; i.e., touching the Picture Line 4 fK to the left of the Line of Direction. To do this, measure 
4 ft. to the left along the Picture Line. Draw from the point thus found a line below the Picture Line, 
at right angles to it, and 5 ft. long. This is the diameter of the circle; describe the circle on it, and then 
place a square about the circle. Draw the diagonals of the square and its other diameter; and through 
the points where the circle and the diagonals of the square cut one another, draw lines at right angles to 
the Picture Line. In the square there are eight points through which the circle passes, as numbered in 
the Figure. 

Now put the square into Perspective with its diagonals, diameters, and the lines 1-7 and 3-5 drawn 
in it. The circle in Perspective is then obtained by drawing the curve, by hand, through the points 1, 2, 
3, 4, 5, 6, 7, 8. 

We will now" work another problem involving the Perspective of a circle. 
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Problem 8, — Place in Perspective a circle 6 ft. iu diameter, in a vertical plane, which i> at right 
angles to and touches the TranspatODt Plane 4 It. to Uie right of the apectator — Scale, &c, as in preceding 
problems. 




As in the last problem, the square about the circle must be placed in Perspective Srst — 
Make a plan of the circle, place a square about it, and draw the required lines. Then n 
to the right of the Line of Direction, and on the point thus found (D) set up a perpendicular 6 ft. high. 
From the top and bottom of this line draw to the Centre of Vision, because the vertical plane, in which 
the circle is to be made, is to be at right angles to the Transparent Plane. On the bottom line cut off 
6 ft ^m D, and set up another perpendicular. Thus the square D E F G, in which the circle is to be 
placed, is obtained in Perspective. Draw the diagonals and diameten of this square. To obtain the two 
lines B H and C K in Perspective^ measure the distance A B in plan, and set it off on the Picture Line 
&om A towards the right, and likewise from D towards the left, and then draw to the Distance Point 2, 
and so get the points B and C in Perspective; on which points set up perpendiculars which will be the 
lines B H and C K in Perspective. The eight requited points are now found : draw the curve of the 
circle through them by band. 

The student should now study and work Problems 28-35 in Part IL 
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[ILL now we have only considered Parallel Perspective ; i.e., that kind in which one side at least of 
the figure or object is parallel to the Picture Line. But it is easily seen that an object, say a 
cube, can likewise be placed with regard to a line or a perpendicular plane, with one of its angles 
directed towards it, as well as one of its sides parallel to it. When an object is put in Perspective with 
one of its angles directed towards the Transparent Plane, it is in Angular Perspective. If a cube, for 
instance, be placed with one of its comers towards the Transparent Plane, it is clear that its sides will make 
angles with the plane, either equal, or one small and the other greater, according as the cube is placed. 
As yet we have only dealt with lines making angles of 90^ with the Picture Plane ; but if an angle of the 
cube be directed towards the plane, its sides cannot make right angles with it : they would do that only 
when one side of the cube is parallel to the plane. 

We have, tiien, now to deal with other vanishing points than the Centre of Vision ; and as an object 
can be placed so that its sides may make angles of any size with the Picture Plane, it will be necessary 
to know how to find vanishing points for lines making any and every angle with that plane. 

In Problem 1 a square lying on the ground is placed in Parallel Perspective. If a diagonal of that 
square be drawn and extended to the Horizontal Line, it will be found to run to the Distance Point. 
Now when a square has one of its sides parallel to the Picture Plane, two of its sides make right angles 
with it) and therefore the diagonals will make angles of 45^ with it. But we see that the diagonal of a 
square in Parallel Perspective runs to the Distance Point : from this we get the rule — 

Lines making angles of 45^ with the Picture Plane vaiiish towards the 

Distance Points. 

The method of obtaining the vanishing point for lines making any angle with the Picture Plane can 
be got from this rule. Thus : Draw a line from the Distance Point to the Station Pointy and measure the 
angle which this line makes with a line drawn through the Station Point parallel to the Ground Line. 
You will find it to be an angle of 45®. 

If, then, we had drawn a line through the Station Point, parallel to the Picture Line, and made an 
angle of 45® with that line, at the Station Pointy and then produced the line forming the angle to the 
Horizontal Line, we shoold have thus found thd vanishing point for lines making angles of 45® with the 
Picture Plane. If the vanishing point can be so found in this one case, it can be found in the same way in 
any other case. Thus we get the general rule for finding the vanishing points for lines making angles 
with the Picture Plane, viz. — 

Draw a line throagh the Station Point parallel to the Picture Line. At the Station 
Point, and with this line (either right or left of the Line of Direction, according as the 
lines are to vanish to the right or left) make ka angle equal to the angle which the 
vanishing lines are to make with the Picture Plane, and produce the line forming the 
angle to the Horizontal Line; the point at which it meets the Horizontal Line is the 
required Vanishing Point. 
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Problem 9, — Find, and mark, the vanishing point for lines vanishing to the right at angles of 60^ 
with the Picture Plane ; and likewise that for lines vanishing to the left at angles of 70** with the Picture 
Plane. Scale, &c., as in preceding problems. 

To do this, through the Station Point draw the line A B parallel to the Picture Line. With this line, 
at the Station Point, make an angle of 50** on the right of the Line of Direction, and produce the line 
forming the angle to the Horizontal Line, to find the vanishing point for lines making angles of 50® with 
the Picture Plane towards the right hand. And to find the vanishing point for lines running towards 
the left hand at angles of 70® with the Picture Plane, make an angle of 70° with the line A B at the 
Station Pointy on the left of the Line of Direction, and produce the line forming the angle to the Horizontal 
Line, 



V P [700 
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In all the problems we have worked in Parallel Perspective, distances have been cat off on lines 
running to the Centre of Vision (i.^., making right angles with the Picture Plane) by means of the Distance 
Points ; or, in other words, they have been meamred by means of the Distance Points; or, the Distance 
Points have been the measuring points for the Centre of Vision as Vanishing Point 

Now as the Centre of Vision, when it is Vanishing Point, has its special Measuring Pointy so ev^-y 
Vanishing Point has its special Measuring Point That 

Every Vanishing Point has its own Speeial Measuring Point 

must be well kept it mind 

And the meaauring point for any vanishing point h always found in precisely the same way as the 
measuring point for the Centre of Vision (i.e., the Distance Point) is found. 

We have seen that to find the Distance Points (».e., the measuring points for the Centre of Vision 
as Vanishing Point), we measure from the Centre of Vision {Le,, the vanishing point) to the Station Points 
and set off this distance on the Horizontal Line. The rule then for finding the measuring point for any 
vanishing point is — 

Measure from the Vanishing Point to the Station Point, and set off on the Horizontal 
Line from the Vanishing Point towards the Line of Direction. 

It will be manifest that by following this rule the vanishing point will always be on one side of the 
Line of Direction, and its measuring point on the other side. 
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Problem 10. — The vanishing point for lines making angles of 50^ with the Picture Plane towards 
the left, and likewise that for lines making angles of 70^ with the Picture Plane towards the right, are 
given. Find, and mark, their respective measuring points. 




Follow the rule ; t. «., measure from vanishing point to the Station Point and set off from Vanisliing 
Ptiint 1 on the Horizontal Line to find Measuring Point 1. And measure from Vanishing Point 2 to the 
Station Pointy and set off from Vanishing Point 2 on the Horizontal line, to find Measuring Point 2. 

Observe that the Vanishing Point and its Measuring Point are on opposite sides of the Line of 
Direction. 

Problem 11. — ^Place in Perspective a square of 5 ft. lying on the ground, its sides making equal 
angles with the Picture Plane, and the nearest angle being 3 ft. to the left of the spectator, and touching 
the Picture Plane. 

If the sides of a square make equal angles with the Picture Plane, it is evident that these equal angles 
are angles of 45^ 

Lines making angles of 45" with tlie Picture Plane, vanish towards the Distance Points. The Distance 
Points then are the vanishing points in this problem. 

Find a point 3 ft to the left of the spectator on the Picture Line. Draw from this point to each 
Distance Point. 5 ft. cut off on each of these lines will give two sides of the required square. 

The tneasuring points are tliose by which distances on vanishing lines are measured. These two 
vanishing lines, then, cannot be measured till we have found the measuring points. Find them by the 
given rule; then measure 5 ft. to the right from A and draw to Measuring Point 1, and so cut off 5 ft. at 
the point B on the line running from A to Vanisliing Point 1. Measure 5 ft. from A to the left and draw 
to Measuring Point 2, and thus cut off 5 ft. at the point G on the line running from A to Vanishing Point 2, 
A G and B G are then sides of the required square. 

From B will run a side parallel to A G, and from G will run a side parallel to A B. Parallel lines 
vanish towards the same point, therefore from B draw to Vanishing Point 2, and from C draw to Vanishing 
Point 1. 
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These lines cut one another in the point D, which is the fourth angle of the square. 



V R 2 



AND 




Observe that the lines running to Vanishing Point 1 are measured by Measuring Point 1, and those 
running to Vanishing Point 2 are measured by Measuring Point 2. 

Always in lettering and figuring, put the same number to the Vanishing Point and its corresponding 
Measuring Point : it will save confusion. 

Problem 12, — ^Place in Perspective a cube of 3 ft. edges, one of its sides making angles of 50^ with 
the Picture Plane towards the right, and its nearest angle being 3 ft. to the left of the spectator, and 2 ft. 
in the picture. 

First find the vanishing points and measuring points by the given rules. If one side of the cube 
makes an angle of 50^ with the Picture Plane towards the right, it is evident that one of its sides will make 
an angle of 40^ with it towards the left. 

Always in placing a solid or any object in Perspective, put in the base first. In this case the base is 
a square of 3 ft.; put this in first, as the directions require, — ^viz., 3 ft. to the left of the spectator, and 2 ft. 
in the picture. Measure 3 ft. to the left on the Picture Line, and from the point thus found, draw to the 
Centre of Vision. Gut off 2 ft. on this line at A. The point A is 3 ft. to the left and 2 ft. in the picture. 

And now notice that distance in the picture is always found by using the Centre of Vision and Distance 
Point. Vanishing points and measuring points have nothing to do with distance in the picture. 

From the point A draw a line to each vanishing point, and cut off, from A, 3 ft on each of these 
lines, to form two sides of the square base. Draw from Measuring Point 1 through A to the Picture Line. 
From the point where this line meets the Picture Line, set off 3 ft. towards the rights and draw back to 
Measuring Point 1, thus cutting off 3 ft. at B on the line running from A to Vanishing Point L All the 
lines making the same angle with the Picture Plane, and lying between the lines running from C and D to 
Measuring Point 1 are the same length, viz., 3 ft. Now draw from Measuring Point 2, through A to 
the Picture Line ; and from the point where this line meets the Picture Line, mark off 3 ft. to the left, 
and draw back to Measuring Point 2, so cutting off 3 ft. at the point E on the line running from A to 
Vanishing Point 2. Finish the base by drawing from B to Vanishing Point 2, and from E to Vanishing 
Point 1. 
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Set np a perpendicular from each of the four angles of the baae, and measure on one of these, say the 
one standing on A, the required height, — viz., 3 ft. There is a line running through A from Measuring 
Point 2 : where this line meets the Picture Line set up a Height Line, and measure on It 3 ft. from the 
Picture Line, and draw back to Meaauring Point 2 : 3 ft. is thus cut off at the point F on the perpendicular 
standing on A. F will he the angle of the square forming the top corresponding to the angle A of the 
base. Trota F will run a line parallel to A B (i.e., running to Vanishing Point 1), and likewise one 
parallel to A E (i. «., running to Vanishing Point 2). These two lines, cutting two of the perpendiculars, 
^ve two other angles of the top square, Tin., O and H. From G draw to Vanishing Point 1, and from H 
draw to Vaniahing Point 2, to complete the figure. 

FroUoiD 13. — Place in Perspective a regular hexagon lying on the ground, each side being 2 ft. 
long ; with one dde running towards the right at an angle of 50^, and the nearest angle 3 ft. to the left 
of the spectator, and 2 ft. in the picture. 

As has been before remarked, a polygon can only be placed in Perspective from a Ground Plan. 
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First, then, make the plan of the hexagon, with its nearest angle 3 ft. to the left, and 2 ft. from the 
Picture Line, and one side running towards the right at an angle of 50^ with the Picture Plane. To do 
tliis, from a point on the Picture Line 3 ft. to the left^ drop a line perpendicular to the Picture Line, and 
2 ft long, as A B. Through B draw a line G D parallel to the Picture Line. From B draw a line 2 ft. 
long, towards the right, below G D, making an angle of 50^ with G D. This line is one side of the 
hexagon in plan. On it construct the hexagon, and put each of its angular points into Perspective by 
the method followed in Problems 5 and 6. Join these points to complete the hexagon in Perspective. 

The student can now study and work the remaining problems in Part IL And he should be careful 
always to keep his work neat and clean. A good plan, and one which adds much to the appearance of 
the Perspective Drawing, is to make the lines of the object which are visible blacker and firmer than the 
mere working lines, and to dot the lines of the object which are not seen. Neatness in Perspective is a 
very important thing. 



All the problems in Part 11. are worked to 
ScaU^\ in. to a ft. 

Length of Line of Direction — 11 fL (except where otherwise stated.) 
Distance between Horizontal and Base Lines — 5 ft. 



As the Science and Art Department on their Examination Papers generally ask for, besides the 
solution of Problems, one or two Definitions, those following should be carefully read :— 

DEFINITIGNS. 

1. The Centre of Vision or Point of Sight is that point on the Picture Plane exactly opposite the 

spectator's eye. 

2. The Line of Direction or Principal Visual Bay is a line supposed to proceed from the eye of the 

spectator to the Gentre of Vision. It is at right angles to the Picture Plane. 

S. The Picture Plane, or Transparent Plane, or Plane of Delineation is the Vertical Plane which is 
always supposed to be placed before the object to be represented, and on which the drawing is 
supposed to be made. 

4. The Ground Line, Picture Line, or Base Line is the line forming the lower edge of the Picture Pkne, 

i.0., the line in which the Picture Plane touches the ground. 

5. The Distance Points are two points on the Horizontal Line found by setting off from the Point of Sights 

on either side of it^ the length of the Line of Direction. 

6. The Station Point is the place of the spectator. 

7. The Horizontal Line (so called because it represents the horizon) is a line of unlimited length drawn 

across the Picture Plane, through the Gentre of Vision, parallel to the Base Line. 

8. A Vanishing Point is a point in which parallel lines appear to meet. 

9. Accidental Vanishing Points are those which do not fall on the Horizontal Line. 

10. The Ground Plane is the plane on which the object to be drawn stands. 



PAKT 11. 



Problems 1 and 2.— These win only want looking at in order to be understood, if the student has 
mastered Part L 




• R 



2. Plmoe in PenpectiTe a aqiiare of 5 ft, its nMmt sido 
being 8 ft in the piotnre and 8 ft to Um kft ol the spec- 
ttttor. 



1. PIaoo in PerapeetiTe a boriBontal aqoAre of 6 ft lyinf 
on the snmnd with tiM front ade tooohtng the Piotnre line 
8 ft to the right of the ^Motalor. 
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Froblrai 3. — This is BO much like Problem 2 in Fort I. that then will be no difficult with it. 

Froblsm 4. — ^The height in this problem is measored on A B. Part of the Line of Direction is used 
as Height Line, because, as placed on the paper, it happens to stand at the point where a line numing from 
the Distance Point through B (the point on the ground on which the perpendicalar to be measured stands) 
meets the Picture Line. 

FrobleiD 5. — In tliis case the cube is standing exacUy ia &oat of the spectator, so that only one side 
and the top is seen. 




■or 



& Flsoa in P«npeotiTe a oub* of 4 ft, edge*, Us nMrast 
i»ee being p«r«llBl to and tonohing tli« TnnqiHwit Plane 
3 ft to the left 



4 FUod in FenpeotiTa a onbo (rf 4 ft edgM, its ne 
tt)M being panllel to tb» Tnatipura.t Flaae 3 ft ii 
pietore uid 3 ft to tiie ri^t 



& Flaoe in PenpectiTe a onbe of 3 ft adgt^ its nearest fawe beiiiB panllel to sod tonoUnc tl 
diatelr in frant ct Um •peotatar. 
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Problems 6 and 7. — ^^® working of these is so similar to the working of Problems' 3, 4, and 5 that 
they will be easily accomplished. 




8.^ 



7. The ssme solid Ijring on on* of its odes, 2 ft to the 
ri^Aod S ft in the pietiire, its ends mskiiig rii^t SDgks 
with the Pidars Plsnsb 



& A reet^Bgnlsr solid (^ ft hig^ stsnding on one of its 
ends, which sfo 3 ft siiasn^ 8 ft totheh^tt, saddft iathe 
pictitre, sad having oM side parsUsl to the Piotaie Pleae. 



{ 
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Problfim 8. — ^^0 height in thifi problem moat of course be measured on a line attnding on the 
craitre of the base, dnce the apex of a pyramid u exactly orer that point ; and as the horuontal line ia 5 ft. 
from the Picture Line, and the pyramid is to be 5 ft. high, the apex will just reach to the horizoo, and no 
Hdght Line will be required. 

Problem 9. — ^^ height of both sUbfl is measured by the same Height Line, since the line running 
from the Distance Point through A likewise goes through B, 

The points C and D are found by the diagonal of the squaie cutting th» lines running from E and F 
to the Centre of Vision. 




tr 



\. pyruDid on a bMs 3 ft Kpun, 8 ft ii 



ft A BtoM aUb 6 ft •qnmre and 3 ft thick, 1 ft to tiie left ] 8. A p. 
Kid 1ft mthapictnr«;(iii tlMfronndinthonasidepsnllal and 9 ft to tbe right, and S ft h 
to tha Piotnra Plmii& Ctatrall? <» it another aUb 3 ft 
aquareaiid 1 ft Uttok. 
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Pro1>lein 10- — ^li^ line nmning from A to th« Distance Point fonns the diagonal of both squares on 
the groond, and so ^ves th« points B and C ; and the line nmning from D to the Distance Point forms 
the diagonal of both eq^oaraa (viz., that forming the top of cnbe and the one forming the base of the 
pyramid), and so givee the points E and F, 

The cabe being 3 ft high, and the pyramid 2 ft, the i^)ex of the latter will fall on the Horizontal 
lane, since that line is 6 ft. from the ground. 



Problem IL— The a 

from the Distance Point n 



ae Height Line is used to measure both the lines A B and C D, since a line 
B through both A and C. 




la AontH of 3 ft ad«M X ft. tothalaftaadSttintlw 
piotaiTe ; and pUoe eanbaU j on it > rocbuitalv pjTtuiud 9 ft. 
lugK wHh base 4 ft, iqurtk 



11. A raotanKiilsr wlid on a bue 3 ft. aiiure, S ft to the 
li^it, audi ft. in th« picture; andplaceoeotnllronitBrao- 
*.«gnl«> pynmid 3 ft hiBh, aa. > Imm 3 ft, aqiura, tIiom 
■idM an pim>ll»' ta the (idM ol tbe •olid. H«i^t ti solid 
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Problem 12.— The lower block being IJ ft. in the picture, it is plwn that the end of the upper block 
will touch the Picture Plane, for it will eitend 1 J ft. on e»ch aide of the lower block. And the end u it 
touches the Picture Plane, will be meaiiured by actual measurement 



Problem 13.— This requires care, but it la not difficult. 




12. A Ucxk of itone 6 ft. long and 3 ft. aqiure, IjiiiK on 13L A M)tiar« frame 

oi]« of ita long sidaa, whioh m pu«ll«l to th* Pietnra PUna, vAgtm of tlie fonr 

1 fL to the left ud U fL in the picton ; and on the top of it right mn^ea with 

plaoeanotherblook, the umemseh with itt long aide* making 4ffc to the right 
ri^t angles with the Fifltnre Plane, and it* eenbe perpen- 
dknlarlj oter the centre fA tba knTtt falook. 



made of ban 1 ft iqaan^ ^e ontada 
M to be 4 ft long. The frame to make 
Piotnre Plane, and one bar to tonch it 
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Froblons 14 and Ifi.—Tbera is BOthing in these two problems which will be difficult to one who 
bas well mastered what is ssid about placing polygons in Perspectire in Part X. 

The following is an easy way of making the plan of the peatagon : — 

At the points C and D make angles of IV with the line A R Set off on th« lines forming tiiese 
angles the length of the side of the pentagon (in this case 3 ft.) at E and F. Take E and F as centres and 
the side of the pentagon as radios, and describe arcs cutting each other in H. Join E H and F H. 
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M. A ngnUr Iiezigtm of 9 ft. ndei lying on t^ sronBd, 
with iti nesTMt rid« 3 ft to tha laft, 2 ft. in Uu pjotare, Mid 
IMraAel to the PtetnrB PlaiM. | 



15. A rcffnbr pait^pm of 3 ft. ndn lyinx on the punnd, 
with it* neftnat dda 3 ft to tho light, 2 fL in th« picture, 
and panllel to the Fiotqn Plana. 
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Problems 16 and 17.— If what is said in Part L about putting polygona into PenpectiTe be well 
known, the working of these problems will be easily underetood. 




I(L A TCgtilar oeUgon of 3 ft nda* lying on the groiind^ ' 
neamt aida 2 ft. to the loft, 1 ft. in th« pictni^ aiid pw»ll«l . 
to the Fiotniv Fkne. 



17. A ragnUr haptagon of 3 ft. lidM lying on the gnmnd— 
neareat aide 3 ft. to the left, 1 ft. in thepiatnratMkdpanUal 
to thePietnre Flane. 



UNEAR PEBSPEOTIVE. 2» 

ProMftm IB, — ^Tlu linea A B and C D fituidiiig on the Piotan Line an measured by actnal measore- 
msat. 

Problom 19,— Ttu height ia here meaeoTed on A B, The front side of the top is drnrn throu{fh the 
{xnnt C, where the line running from the Centre of Vinon through A cuts the p«rpendicalar standiog on 
D, becauae the point D ia at the intersection of a line running from the Centre of Visioii and the same 
perpendicular, bong the point of the t<^ eoirespoading to D of the base. 




1& An oetsgom) priaa 7 ft. h _ 
I ft. kKw— oeonat wM at i»am to tnwk ttu notwe Flans 
t&totkekA. 



IS. A poitacoiul prinu 7 tt. high — ndet of pestacnwl 
onda S ft. long — nMnat aide of pnmi to be 2 ft. to tbe ligfat, 
S ft. m the piotan, and pMallel to tlM Piotore PbiM. 



90 
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Problem 20. — 1^ facd^t <^ the prism if cot off OD C D, and t> line dmwu Uumt^ I> puaUel to 
C F (i. e., from the Diataoce Point) gives the point 0. 

The apex of the pyramid, which is the centre of the octagon forming Uie top of the prism, is foond 
by Betting np a perpendicular on A, and drawing a line from B to the Centre of Vlaion. The point of 
intersection of this line, and the perpendicular set up on the centre of the base, is the i^mx. 



Froblent 2L — The same Height Linev A B, mearares both the height of the pyramid and the height 
of the prism. By setting off 4 ft. on it, and drawing to the Centre of Vision, 1 fL is cat off on the per- 
pendicular standing on C, at the point D. A line drawn.througfa G parallel to E F (t. «., to the Pietore 
Line) gives the front side of the top of the prism. By setting of 7 fL on the same Height Line^ and drawing 
to the Centre of Tision, 7 ft. is cut crff on the line P, and P is the apex of the pyramid. 

The centre of the base is put in Perspective in the same way as the other points oi the plan. 




90l An octsgoiwl primt : sidea nf baae S fb iMig; Iwi^t 
of prism 8 ft. On the mdm bua vlace ta octagonal pyramid 
oftheMaulMiglit. Near«it aideof bus tobo Ij ft. to tha 
laft, a fi ia the pktnre, imd lArallo! to Pictnro flane. 



21. A heptagonsl priam : aidea of Im* S ft laug t li«if^ 
of priam < ft Noanat aid« of tha baae to ba It ft. to tlte 
light, 1 ft in the piotai«, and parallel to the Pkotore Pla&q. 
On the top piaoa a hbptagonal pyrainid 3 ft high. 
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Problem 22.— Compare earefiilly the PfnpectiTe with Uie groond plan and eleratioii, and the woding 
vill easily be Underatood. 

Problem 23.— This is very simple and only requires careflil obserration of iia work. 




& Ap«BtwMalpriMi-«idMolUiaaMl2lft.l(n{r-l«Dgth j Zl A fli|rtiiff 7 ft. U^ 10 ft to the rifbt, and 10 ft ii 
ofthapriamSfk— theleagedgntAbepandleltotlwPiotaTe thepiotank 
FW FtM* tka prim S ft. to tliB Wt, and 3 A. ia the 
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Froblun 24. — Compare wdl the Ferspectdve with the gronnd plan and etflvataon, and &e wotUng 
of thit problem will present no difficulty. 

Problem 25. — Find the Yanishiag Point of A B by produdag it to the Horizontal Line. All lines 
cm the ground are mcaaured by Meiunring Points. The Measuring Point for this line vill be the Distance 
Point, since it vaniehes to the Centre of Vision. Draw then &offl the Distaaoe Point through A and throngh B 
to the Picture Lint- — the distance between the points There these two lines meet the Picture Line is the 
length of A B ; and this by the scale is 4^ ft. 
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24. A Imagoiu] prioB ft ft, l<niK, 3 ft. to the Irft, and 3 ft. I SS. MeMnwtbalmgthof thalina AByTaoinP— p w )ti » S t 
in the piotura : iti and* being psrsUel to the pictnie plane lyinc on Um grMtnd, 
and havtog !^ ft. sidM. | 
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Problem 26. — ^The irorking of ttiu problem will be rewlilf ondentood if the groand plao ind 
elevfttion be well compared with the PenpeotiTe. 

Problem 27. — ^o do thia, find a point A on Uie Picture Line 10 ft to the left and dnw to the 
Centra of Vision. All points on tiie line thus drawn will be 10 ft. to the left. IVom A meosora 8 fL 
(A B) on the Pictura Line, and draw ttom B to the Centre of Vision. Then draw from B to the Distance 
Point, and ao find the point C 10 fi. to the left and 8 ft. in the picture. A B C D is then a square 
of 6 ft Draw from D to the Distance Point, and throo^ E draw £ F parallel to the Pictura-Idoe; 
E C D F is likewise a square of 8 ft, and so the point E is 10 fV. to tiie left and 16 ft. in the pictoiu In 
like manner £ F K is a square of 8 ft., and the point is 10 ft. to the left and 24 ft. in the {«ctara ; 
and H K N is a aqoare of 8 ft., and the point H is 10 ft, to the left and 32 ft. iu the picture. Now 
extend the line M N to the left, and measure on it (from H) M P, P B^ and B S each equal to.M X ; then 
the point M is 10 ft left and 32 ft in the picture point P is 20 ft. left and 32 ft in tlie picture, point B it 
30 ft left and 32 ft in the picture, and point 8 is 10 ft left and 32 ft in the picture. 




L C V A T I « 
C D I 



27. Find a pmat 40 ft. to tbe laft and 3S ft. in the putore, I 96. An ocUgoittl prion lying on ooa <rf tta lo^ Mm 
wiAmA woridng oS the prm fHfUK. <wliioh an to b* pnlld to tb« Fietnra Pbna) 8 ft. to tk« 

ri^t and 1 ft. in th« piatai^ «b« ends hsTii^ S| It «id«, 
{ and nakia(ri^sii(lM with UuPiatitreTUBCk 
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Problems S8 and 29. — Wliat is aud in Put L aboat the PerapeotiTe of &e drele b^g veil 
nntlentood «nd leamt, these problem§ will present do diffical^ to the stndent. 




SB. A diolB S fLin diamettr toaaUdi tlia FiotDTa Rwa 
M ft. to tb« lof^ Ijiiq m tlw pouod. 



Sft A cinde ^ras ea th* ground, B ft. i 
I «ntNlNiBS#ft.toth*ri^Hd41ft.iBtli«pHtiu«' 
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Froblem 30. — To obtain the cdrde forming the top of the cyliader, erect ft solid the hmg^t of the 
required cylinder on the eqnare A B C D (in vhich the cirtde forming the bottom of the pf linder is placed) 
as base. Then Amw the diagonals and diameters of the square (K L M N) forming the top of the solid, 
taking care that all points are perpeadicnUrly over the corresponding points of the bottom sqnare. Then 
set up perpendiculars £ F and H and draw from F and H to the Centre of Vision. The eight points 
through vhich to draw the circle will then be obtuned in the top sqnare. 

ProUem 31* — The preoeding |»oblem being done and understood, this one will be eanly aooompliahed. 




UNBAR PERSPECTIVE. 



Problem 32. — By well compiring the derattim with the Pcnpectire, tbe method of wwldng will be 
readily understood. 

Problem 33. — The circles farming the ends of Uie (^linder am be drawa bjr the oonpuses, niiee ■ 
Tsrtical square parallel to the Picture Plane standing in the picture is aa tme a getanetarieal aqnaie m it 
would be on the Picture Line. 




\ /i Lev ,T I o i»\ / 

AC H F B 




3!l a cylinder 6 ft, 'in diameter mnd 4 fk long, toncliing I 3S. A. oylinder 4 ft. in diameter and ft. lon^ Its esda 
the Pictnre Flue ; ite sxia baing jwnJlel to the Pietom being peralld to the Pietnre Flane^ and the newest end 
Plane and ita eada making right uiglM witii it. ThanMreat beingSIL tothetight, aadSfk iuthepielvra 

end to be 9 ft to Um left I 
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ProUein S4. — ^Tliere will be no difScultf with ihe worHsg of this problem. 

Problem 3C. — The working of this requires care, but it is Dot at all difficnlt To obtain the top circle 
pnt the sqoare in which it is (xmtained in Perspective on the ground fint. Then set np a perpendicular 
on each comer of this square, and bo obtain a like eqnare 3 ft. above the groond, in which place ^ drcle 
b7 die naoal method. 




3BL A tnmoated ooaa 3 ft. biflji, bavins bMe 6 ft in diuneter 
, Slid top 3 ft. in diametar, and the o«nti« of iti ban bang 
I 31 ft. to Uw light Mid 4 H. in the ^otonk 
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FroUenu 36 and 37. — Ths workiitg of these problems is so similar to that of Problem 12 in Part I, 
that it trill be found comparatively easy. 

Observe that dietaace in the picture is foood (in Prob. 37) by using the Centre of Vloon And Disteoee 
Point as in Parallel Perqtective — it is always found the saioe tray. 




Tir 



I 37.AncitugdMacdidSftlinft4ft.wid«,aiid4ftU|^ 
lying on ooeoHtolmsaidMwUahnuitcnnudatiie right at 

! an^ of 4fio with tlu Fiotnn £1aiu. IfauMTMt aa^aft. 
to tba ri^ aad S ft in-tlw pfetoEC. 



UNEJH PEMPECTirE. 



Froblem 38. — The vorkiBg of this onl^ requires careful obserrstloa in order to be understood. 

Frobtom 39. — ^As the ndes of the aUb are to be pandlei to the sides of the pyramid, it is clear Ui&t 
ita angles irill be exactij oppoaite the angles of the pyramid. The nearest angle of the pyramid is 4 ft. to 
the right, Uierefore the nearest angle of the slab will be 4 It. to thi right And as the nearest angle of the 
slab is to touch the Picture Plane it will fall oa the line A B, which is 4 ft. to the right and stands on the 
Picture Line. Measure then 2^ fL &om A to C and \ ft. for the thickness of the slab from C to D (these 
will be actoal scale measnrements since A B stands on the Picture Line). Draw from C and D to each 
Distance Point. Draw from D to the Centre of Vision; this liue will form one diagonal of the slab, 
and the point H where it cats the perpendicular E F will be the centre of the slab. Draw through H 
parallel to the Picture lane and so obtain the other diagonal of the slab, which will be completed by 
drawing from K and L to the Distance Points, From the point 0, where the diagonal (D R) of the slab 
cuts the angle E P of the pyramid, draw to each Distance Point to show the sijnaie hole in the slab made 
by the pyramid piercing it. 




a& A pyramid Sft. high, on a baae 4 ft. sqiiare. Ntarart 
MnurofbMetoi]chiiigthaFictiu«Liiie4ft. tothaleft Iti 
ridM makiag aa^e* of 4ff> with the Piotor* Plane. 



3ft A prnaiid 7 ft hi^ on m baaa 3 ft aqomre, th* netfast 
oomar of it* baae beinK 4 ft ta ttiB right snd 2 ft. in the 
picture^ and it* >id«« making >n^e« of 4G^ witli the Picture 
PUne. Let'k fqiiAre tUb be pierced thrcxigb it* centre by > 
thu pyninid, and Fe«t in a horiiODttl poaitimi St ft from the 
groond. Hi ad«a b«iug pamllel t« the sidca ofUte pytamid, 
sod ite nearest angle touching the Piotnn Ftsaa 
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LINEAR PERSPECTIVE. 



Proldeia 40. — To find the top line of the roof, cross the diagonals of the base and dratr a line 
through the centre of the base, thua obtained, parallel to the long sides of the base, i.e., to the Distance 
Point. On the points C and D, where thi« line cuts the short sides of the base, set up perpendicniara 
Measnre the i ft. on the one standing on G. Draw from E to the Distance' Point, and the point F in 
which this line cuts th e otlior perpendicular is the other end of the line forming Uio top of the roof. Join 
E H, E K and F O, F N, to complete the roof. 

Problem 41. — The length of this line must be found by bringing it oat of Perspective, i.e., \>y 
making a plan of ib; and this is done by finding each of the points A and B in plui and joining them. 
The working will be at once apparent ; for, knowing how to put a point into Perqwctive from plan, it Will 
be very easy to see how each of these points is brought <nU of Perspective. 

If the Vanishing Point of the line could be conveniently found, it wonid be neater to find its length 
by means of the Measuring Point 




40. A booBs-thaped tolid >t mn^M of 4S° with the Pietnre 
Fluie. The nearat comer 3 ft to the right and 2 ft in the 
picture. Iti bus or aoor, 41 ft long and 3 ft wide. Its 
■idea or walh 3 ft hi^ Gable of th« roof 4 ft hi^ Long 
■idee to Tun to the ri^t 



41. Find a point 4 ft to the ri^t and 4 ft in the picture, 
and mark it A. Dnw a line from thi* point to the angle of 
the base of the solid in the preceding praUemmarlwdB; 
then find the Imgth of the line A fi. 



LINEAR PERSPECTIVE. 
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Froblrai 42. — The 8 ft for the height, 2 ft. from the top, aod 2 ft. for the width of the arms are all 
measured on the line A B b; means of the height line £ F; and through the points C and D from 
Vanishing Point 1 are drawn the front edges of the arms. 



The 
ground. 



of the arms are obtained by perpendiculars carried up from work previously done on the 




42. A solid croH 8 ft. bigli. The ends of the sliaft and of t 
top of the Bhaft, and numing lengthwite towude the left. 



u 2 ft Aqnare. The a. 



d 2 f t. from the 
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UNEAR PERSPECTIVE. 



Problem 43. — If the sides of the solid make augles of 42^^ with the Picture Plane towards the right, 
it is plain that the ends must make angles of iS^ with it towards the left, since the angle included by the 
side and end of the solid is a right angle. 

Problem 44. — If the working of this be carefully observed it will be easily understood, since similar 
things have already been done in the working of preceding problems. 



Ppob/i*4? 




43. A rectangular solid 6 ft. long, having ends 3 ft. square, 
lying on the ground, with its long edges running towards the 
right at an angle of 42^ with the Picture Plane. The nearest 
comer to be 4 ft. to the left and 4 ft in the picture. 



' 44. Find, and mark A, apoint 6 ft to the right, 4 ft in the 
picture, and 8 ft from the ground. 



LINIEAR PERSPECTIVE. 
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Problem 46. — The angle of an equilateral triangle is 60^; therefore if one side makes an angle of 50^ 
towards the right, the other must make an angle of 70^ towards the left, since the three angles must make 
up two right angles, t.«., 180^. 

Two sides of the triangle being obtained, the ihird side is got by joining the eittremities of these. 

Problem 46. — The prism being 3 ft. long, and its ends having 3 ft. sides, the side on which it lies 
is a square of 3 ft. To obtain the ends, cross the diagonals of the side on which the prism lies, and through 
the centre of this side, thus obtained, draw a line (A B) parallel to the Picture Line. On A and B set up 
perpendiculars and measure off on each the altitude of the triangle (t.«., G D, in the End Elevation) ; then 
join E K, E M and F N, F 0. To complete the priam, join E F. 




S.P, 



46. An equilateral triangnlar priam 3 ft. long, lying on one i 46. A priam 7 ft high, standing on an equilateral triangoUr 

of its mdea, which are parallel to the Picture Plane, .3 ft I baae of 3 ft. aides. One aide of the base to recede towards 

to the left and 3 ft in the picture. The sides of the trianguLir ' the right at an angle of 60® with the Picture Plane. The 

ends are 3 ft. long. nearest angle to be 4 ft to the right and 3 ft in the picture. 



44 LINEAR PEBSPECTIVE. 

Problem 47. — This being very like Problems 37 and 43 will not be found difficulL 

Problem 48. — Draw through each of the points A, B, C, D, a line from the Centre of Vision, and 
likewise one from the Distance Point to tho Picture Line. The distance between tile points where ^eee 
two lines meet the Picture Line is the distance of the angle within the picture. 




47. Take miy pobt A between tboicroiuid line and humon, and on the l«ft of the Line of Direction. At thiap4»ntutha 
nearest angle of a rectaognlar solid whose end ia 4 ft square, and leDgtb (i ft The aolid lies npon one of its long lidei which 
incUne towards the right hand at an angle of 60" with the Pintnre Plane. Draw the Perspective representation of the solid. 

4S. Find how far each angle of the forgoing tignre is from the Picture Plane. 
.yuCc— The Distance, or Line of Direction =11) ft 



LINEAR PERSPECTIVE. 
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Problem 49. — (This is a Second Orade ExaminaHon Paper,) Find the Vanishing Points of A B and 
A G by producing them to the Horizontal Line. Draw^ from these Vanishing Points to the Station Point, 
and the included angle will be found to be 60^ ; this shows that the base of the pyramid is an equilateral 
triangle, and therefore if one side of it be measured that will be sufficient The Vanishing Point of one 
line is, in tUs case, the Measuring Point of the other,, as will be seen bj' following the rule for finding 
Measuring Points, and A C will be measured by drawing fix>m Measuring Point 2 {i,e,, Vanishing Point 1) 
through C to the Picture Line. The distance from A to £ on the Picture line, is the length of A G in 
Perspective, and this is 5 ft. The base then is an equilateral triangle of 5 ft. sides. Next measure the 
height. This, of course, must be measured from the centre of the base to the apex. Find then the centre 
of the base. This can be done by bisecting two of its sides and drawing from the points of bisection 
to the opposite angles. A C will be bisected by drawing from A to the Centre of Vision, for B C is 
parallel to the Picture Line and the point A is exactly opposite its centre, since A B C is an equilateral 
triangle. Measure 2^ ft. fr*om A, along the picture to the left, and draw from the point thus found to 
Measuriiig Point 1 ; tliis line bisects the side A B in the point H. Draw from H to C and the point F 
is the centre of the base. Draw a perpendicular frt)m F to the apex; measure this by the Height Line 
A K, and it will be found to be 6 ft. 

In placing the same figure on the left, first find the Vanishing Points. One is to be that for lines 
making angles of 45^ with the Picture Plane, therefore, since the included angle must be 60^» the other 
will be the Vanishing Point for lines making angles of 75^ with the Picture Plane. 



IP 




V. f 2. 

AM* 



PpoI). i-S. 



^ 




SiDft If MSC UCN 5 FT L»HC. 
RCfMT 6 FT 



S P 



49. Find the dimeDsions of the solid given in Perapective on the right, and put it in PerspectiTe again on the left, 
that the point A shall be on D, and the line A B retire to the left at an angle of 45^ with the Picture Plane. 
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Problem 60. — Frodnco A C and It C to the Horizontal line, and so find their Vanishing Pointi. 
Draw lines from these Vanishing Points to the Station Point. This will show the ai^le which each of 
the lines A C and B C makes with the Picture Plane, a.id it will bo seen that A C makes an angle of 95' 
to the right, and B C one of 53" to the left Mow the three angles of a triangle always together equal 
two right angles {le., 180°). If then the angle at A ^ 95", and that at B = 63°, it is clear that the angle 
at C must equal the remainder of the 180*', i.e., 180° — (95° + 53°) = 32*', 

FroUem fil.— If one side of the triangular base is to make an angle of 50° towards the right^^and 
the included angle is to be 40", it is plain that the side which runs towards the left must make an an^ 
of 90*' with the Picture Plane, for 50° + 40° + 90" = 180". 




fiO. Upon the GroiDd Line on the left of the apectator take 
two puiubi A and B. I^t A B be the front side of a trJNigle 
npon Che ijTunnd ; ■:id ttke uif point C bejnod the Ground 
Line to reproaetit the vertox of the triangle. Show the 
■borteit niettud of waaauTiiitt the ui|^s A C B. 



51 A prisn S ft high Btandine on s ti-iangnlar baw which 
ban one tide G ft long, and another 5 ft long, and these two 
Bidee including an angle of 40°. The 7 ft. side of the baae to 
mn to the right at an angle of 50°, uid the 6 ft aide to nm to 
the left Nearest angle to bo 4 ft. to the rijht, and 8 tt in 
thepiotiiTe. 



LINEAR PERSPECTIVE. 
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Problem 52. — First find the Vaiushing Point of A 6 by producing it to the Horizfjntal Line. 
Then draw a line from this Vanishing Point to the Station Point, and so find the angle which A B makes 
Mrith the Picture Plane. Add 90^ (the angle of the base of the cube) to this and subtract the sum from 
180^ ; the remainder will bo the angle which will be made by the side of the base running towards the 
right, for which find the Vanishing Point — of course each edge of the cube must be the length of A B, 
and this is found on the Picture Line, by drawing lines from Measuring Point 1 through A and B to the 
Picture Line. 

Problem 63. — Make a Ground Plan of the triangle by bringing the three points A, B, C, oat of 
Perspective (according to the method followed in Problem 41) and joining them. From this plan may be 
measured all that is required, — viz., distances in the picture, length of sidesy and angles made with the 
Picture Plane. 




AC MANtt AMtLi or 117 wim FR 



6 P. 



fiSL Upon the left take any two i>oint8 A and B between the 
Qrottnd line and Horizontal line, and join them. Let A B 
represent one aide of the baae of a cnbe. Complote the cube. 



53. Take any points A, B, C, not in the same straight line 
between the Ground line and horizon, and on the light of 
the spectator. Find how far each point im beyond the 
Orovnd Line, and joining the points to form a triangle, 
measure each vide and the angles made with the Piotore 
Hane. 
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UNEAR PERSPECTIVE. 



Problem 54.— This being similar to Problem 52 will be easily accomplished. 

Problem 65. — As the point C is on the ground, and point D is 4 ft. above it, it is clear that the line 
C D is neither parallel nor perpendicular to the ground, but is oblique to it, making an angle with it smaller 
than a right angle. Line C E is on the ground, and D £ is perpendicular to the ground, therefore the angle 
£ D is a right angle, and the triangle D C £ is a right-angled triangle, standing vertically on the ground, 
on C E as base. If then we iSnd the length of C E, and place D E (which we know is 4 ft. long) at right 
angles to it, at its extremity E, and join C D, we shall have a geometrical representation of the triangle, 
and C D can be measured from it with the compasses and scale. Bring the line C £ out of Perspective 
in the usual way. Make G E, thus brought out» the base of the triangle, and place D £ at right angles to 
it^ at the point E; then join DO. D is 7j^ fL long. 




55. Take any point C on the left Draw the line C D and 
measure it. 

A^o^-.— Line of Direction is 10 ft long. 



54. Find a point A on the Picture Line 4 ft. to the right 
Find from this i>oint a line vaniahing towards the left at an 
angle of 50^ with the Picture Plane. On this line find two 
points, B and £, 3 ft and 7 ft from A respectively. B E it 
one side of the base of a cube ; oomplete the cube. 



UNBAR PERSPECTIVE. 
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Problem 66. — Join the lowor extremities of the Uneq to f<nin a trianf^e. Bring this triangle out of 
Perspective, The sides of this plan triangle will be the actual distonoes of the liaes &otn each otha. 

The length of the sides of the triangle coold lilcewise be obbuned by finding the Vanishing Point of 
each tine and then measuring it by the Measnriog Point; but tliis method woald necessitate three 
Vanishing Points and thetr Measuring Points, and Unee numing to each of these six points would be like^ 
to coofiiae. However, the student can try both methods. 

Problem ff7. — The working of this problem is much like that of Problem 27. The flagstaff stands 
on the ground. From tbe ground to the Horizontal Line is 5 ft. Therefore three dmee the distance from 
the foot of the flagstaff to the Horizontal Line, will give the required height, — ^via., 15 ft 




06. A, B, lad C Are threa Terticml liDOi itunling on the I 
. gronnd. ¥ia& the height of each, uid the dirtwicew from ! 
Moh other. 



so 



UNBAR PERSPECTIVE. 



Problem 68. — It is iKst to work this pQ>b1ein from & Ground Plan. The centre of the base of the 
pyramid f&lls on the diagonal of the square, bo that tbe Height Line, set up where the diagonal of the square 
produced meets the Picture Line, is used to measure both the height of the pyraDiid, and the height of the 
cube on ths ncai-est edge C D. 

TIUb centre of the triangle is put into Perspective in the same wajr as the other points of l&e plaa are 
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08> A onbe of 4 ft edgM— oeanBt sogle 3 ft. to ih« left uid 2 ft. in the pictore— the ridu nuuing to tlia ri^tto vani 
at aa auglB of 40° with the Piotnre PLuie. On the topof thiap1ao«aneqailatanltnangaI*rp]rruud4ftk high, lo that ti 
an^e* of ita bwe «hall fall <m ail)*o«>t »d(M «f the top of the mibe. 
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Probtem 59- — To obtun the rectoagle E F G H, cross the diagoiutls of the rectaogle A B C D, uid 
through ita ceiib« Urns obtained draw the perpendicular £ F. £Vom E and F draw lines to Vanishiiig 
FoiDt 2, and on H set up the perpendicular H 0. 

Probtom 60. — The working of thia problem depends entirely on the fiuA that the diagonal of a squue 
in Parallel Perspective runs to the Distance Point. 

From the Centre of Vision draw a line through B to the Ftctar« Line. Ptom the Distance Point diav 
a line through B. Drop a perpenilicuUr &oin A to meet the line just drawn Irom tiie Distance Point in 
the point 0. Through C draw C D parallel to the Picture Line. From C draw a line to the Centre of 
Vision, and from B draw B E parallel to the Picture Line. Set up perpendiculars on D, B, and E. Draw 
A H parallel to the Picture Line. From A and H draw to the Centre of Vision, and join F, K. This 
completes the cnbe. 
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60. nw giT«D Una A B ia tkb duffDiul of acDbe {in F>rallal 
PMapBctire), going from tile left hutd npper cemer of the 
frcait to tha right hud lowar oorner of the baek. Comiilete 



00. Pat in Penpeotive the wdid of which Um denficn 
and Mctioii »ra given above. The neareet angle to be'S'ft. 
to the right and 3 ft. in the picture. Tlw ndn to vaniili 
toward! tlte left at anglea of 40° with the Pietors FlaiM 
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LINEAR PERSPECTIVE. 



Problom 61. — " Equal angles " will, of course, be angles of ^°'. 

Aa the solid is 5 ft high it just reaches the Horizontal Line, and so the top is repreeeoted by one line, 
dnce only the edges of a horizontal surface on a level with the eye would be seen. 

Problun 62. — This problem is somewhat like Problem 55. First drop a perpendicular from A to D. 
Then bring B C out of PerspectiTe, finding on it the point D, and measure it by scale : its length is S^v ft. 
A B D is a right angled triangle. Measure the perpendicular A D : its length will be found to be lA ft. 
Now, in any vacant space below the Picture Line, draw the line B C (3n ft.) with the point D marked in 
it. At D set up A D (lA ft.) perpendicular to B C, and join A B, We then have a geometrical 
representaUon of the angle which cui be measured by the Protractor, and will be found to be 37° 




n «leT>ted ugle. Find the Isnglli of the 
d the UMof the wgle A B C. 



61. The fignna gireii ftboreue the Flm mud Elevation of 
m wild. Put it in Penpeetive, its tidei making equal aa^M 
I with the Picture Plane. The nearart angle to be 3 ft. to the 
' rij^t and 2 ft. in the piatnr» 



LINEAR PERSPECTIVE. 



Problem 63. — If the Ground Plan and Elerstion be well compHrad with the FetspectdTe, the worldng 
of tiiuB problem will not be found diJGa^t. 
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Problem 64. — 'Dra.w through A from the Vanishing Point 2. Drop a perpendicnkr 6 K Dnw 
from Measuring Point 2 through A and £ to the Picture Line. Measure B E, and then eonstmct a 
geometrical representation of the triangle fi A E somewhere below the Picture Line. Measure on tlie 
Picture Line (from A) A D equal to A B, and D C equal to A E ; then draw to Measuring Point 2, and 
get tliese points in Perspective. On C E^ in PerBpective, set up a rectangle double the height of B £, and 
draw perpendiculars acroaa. this rectangle from D and A, thus obtuning the six un gnUr poiats of the 
hexagon forming the end of €aiB prism. The figure is now easily completed. 
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64. A B u the aide cf a vtrtioal heagaa in PcmpeotiTe. Thii hazagoii ii the end of m ption 8 ft. long whoe tiAm 
bnrmrd* Uw left at u^ei of W wiUi Uie Pieture FUoe. Complete the prum. 



LINEAR PERSPECTIVE. 



Froblem 66> — Careful obaervation will eosble the atudetit to imderetand kU the work of thu problem. 
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6C!. A solid oroM with A eqaal amu, lying oa th* gronsd. Two ann 
towmrdi the right, th« othn- two to cron thtM ftt right aii^M. Baeb ai 
fiMKMt ugia of the tumi nmning to the nght to ba 9 ft Uft and 3 fL in tk 



i nm at aisles o( 'IS' with the Ptotar* Flam 
» be 4 ft IcDg, and the «nda to be 4 fi aqnare. 
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LINEAR PEBSPECTIVS. 



Problem 66. — ^The figure in this problem jiut reachea the horizon, and so (u in Problem 61) the top 
is represented bf one line. 

The pcnnt D is obtained by drawing through C a line parallel to the Picture Plane ; for, as the other 
tvo ddes of the triangle making equal angles with the Picture Plane, this third side must be parallel to it. 

In this case, as in Problem 49, the Measuring Point of one line is the Vanishing Point of the other. 

Problem 67, — Nothing in the working of this requires any ezplanation, Beveral similar problems 
h&ving been already worked. 

JVbfe. — These two problems, together with the definition of "Centre of Vinon," eonqposad tiie 
work of aa Eumination Paper set in Nov. 1866, and likewise in Nov. 1871. 




6& ]Rnd a point A on the Piatnre Line 4 ft, to tiui left. 
Viitd tka Tuiiahing Point for lines ""^'"g uiglei of 60° with 
the Piotnre Plan^ tnd drmw from A to thia Vuiiihiiig Point 
— «) thia line find poisti B and C, 3 ft. and d ft from A 
reapectiral;. S C ia cow aide of an eqniUtasl trian^ 
Oo^^ate tiw triiD^ and €■ it «s(wtniet * piidn B ft. ll^ 



ff7. Place a circle in Penpeotira with Ha oaUre 3 ft. to the 
light and 4 fk in the pictom Sadmu of the oinfe 3 fk— on 
thiji baae pUca a cylinder 7 ft hi^ 



LINEAR PERSPECTIFE. 5T 

FnUem 68.— ^ring the given line A B oat of Penpective, and on it oonrtrnet the plan of the 
hexagon. Pnt Ute hexagon in Pei^wctive, and build the {triBm on it, in the nsnal my. 

Problem 09. — ^The drcle will eanly be accomplished ; and the meaaaremrat of the line C D ia so 
similar to wm^ that haa already been done in Problemfl fi5 Mid 62, that it aeeda nothing said about it here. 

JVbfa. — Theae two problems -and the meaaoremeDt of C D make another EnmiiDation Vxpet aet m 
the yeata 1M8 and 1871. 




m. The Hue A B ii tte Fcnpectiva 



of k n(nl>r kesason Ypiv «» *^ ground. Give tka 
Ptnpoetiv* npnmn UMo a ot % vertioal vnam 6 ft. bi^ 



SL Tbemnraiiifanneeof ft eirolo Ijins cm tha sronnd, 4 ft. 
in diamatar, paMM whero it it ntartrt to tha Piotni* Hbob 
throng tha ponit 0. Draw tite drolo in FanpeotiT«k 

Gire the divtwwe 1)7 Mala fr«n tha point C to Uw a^a of 
tha prim aboraB. 



UNEAR PERSPECTirS. 



Problem 70. — ^Iliere will be no difficult; vitli this prablem, if preceding work be nndentood. 

Problflm 71. — Tbat one nde of the e((nilatend toiangle may be parallel to the Picture Plans, the 
gther two must make equal angles (60*') with tbat pl&ne. This is anotlier case in which the Vanishing 
Point of one line is the Measuring Point of the other. 

Ni)U. — These two problems were an ExamiahtiDn in 1868. 




7tX Ths baaa of » prum u an eqnilAten] triangle of 6ft 
■idea, its length is 8 ft Pnt it into F«rtrpective with one 
ode lying on the Ground Plane, ita longer edges being in- 
clined to the Pidtnre Hmne at anglea of 60^ to t^e righ^ and 
the angle neareat the ipeotatOT being 3 ft to the left and 2 ft. 



71. Put the same (did in FerapectiTe atanding on' the 
Ground Plane in a vertieal poaition. Two aidea mut be 
■hown, and th« third aide Anat be parallel to the Pictore 



UNEAR PERSPECTIVE. 



Frolllem 72.—^ ^« two solids ar^ at right angles to one another, they will hodi make the same 
angles with the Picture Plane, — viz., 40°, but the long sides of the upper solid will ran in the opposite 
direction to that in which the long sides of the lower solid ran. 



Note. — Another Examination Paper set in the year 1 




72. He1)wa of a rsotHiciiUr aolid ia 3 ft. •qure, ita length 8 ft. Put it iiitoPinpeotiTel]riiic<m«aiof itsBft sidM^ 
of which lida the longar edge* thall T»iii«h at mi aiijd* of 4P with the Piatnre Flaue toward* the right. The naenat an^ to 
he 3 ft to the left and 1 ft. in the picture. Acnie* the middle of thi* eoUd, and at right angles to it, plao* a iimilac ooe in 
a horiKnital podtaon. Let the centn of the upper aolid be Ttrtically otw that of the lowerme. 



A) 



LINEAR PERSPECTIVE. 



Protllem ^ — As tlie cube rests on one of its edges it is clear tli&t it will be ctmtaiced in a 
rectangular figure 6 ft. high, 6 ft. wide, and the same length as the aide of tJie square of which 6 ft; is the 
diagonal Make a geometrical square of 6 ft. diagonals \ then put into PerspectiTe th^ rectangular figure 
in which the cube is contained, and the rest ia easy. 

JV'(*.— This problem and the definition of "Picture Plane" was an Examination PiqMV set in 18G9. 




T^Findapomt cnUMgnortd 3fL inthej^obmandlft. Ml Upon it areet a rertical line 6 It In^ lUsliMHa 
diagonal of a liqnare of which the horizontal diagonal make* an angls of 00^ with the Piotnn Plana towards the left 
Conq>late tho PanpoctaTe lepreMntation <ti the cube of which thia «qnan fomu a both 



UNEAR PESSPSCTIVE. 



«I 



Fnblem 74. — ^^ oxu of the CfUoder is the line joining the centre of its top and the oentre of Its 
base. The height of both ^linder and pjTunid is me&mred \yj the same Height Line A B. 

"Equal angles" in the case of the pyramid wiU of course be angles of 4K^. One diagonal of the base 
will therefore be parallel to the Picture FUne, the other at right an^^es to it Each diagonal will go 
throng^ the oentre of the top of the cylinder. The nearest point of the cylinder is over C, which is 1 ft. 
from A (which last point is on the Picture Line). As then the pyramid is to tooch the Pictme Flani^ 
the nearest ai^le of its base will be vertically aboTe A, 4 fL from tbe ground, i.e^ at E. After drawing a 
line from £ to each Vanishing Point, the points F and O are obtained by prodncing the parallel diameter 
of the tq> of the cylinder to meet tliese lines. 

JVoh. — ^Tfais problem with the definition of a "Measming Ftnnt" wis an Examination in 1869. 




iiiuitar4fL, lansth^ft The ■: 
I cylindor pUoe » qusdn 



■ isTertieal, MtdtoaoliM tliaOn>iiiidnaiMSft.intlwpktim 
" 1 ft. hii^ tke edgea of irluaa iqnara b«M make ttiaal 



■■gbs with the Fiotara FlaiM, and are wiiudistuit fron tlw erlinder. One angle d tbs base toudiM tb* Ketora flsna 



63- UNBAR PERSPECTIVE. 

FroUem 75. — ^Ebu problem requires Tery great care, but there is nothing in it which the itadent 
who knows how to put & reotangular Bo)id iu Perspective and understaDds the PerapeotiTe of the circle, 
cannot do. 

JVofa.— This vaa an Examination Paper in 1869 and 1871. 




E c H e K D F I 



n. A horiiontal line whidi ii »t an angle of 49° with the Fictore Fkne toward* tU riglit, interMota tha Piotnn Line 
4 ft. to th« left of the ipeotator. Find point* A, C, A B. niwn thia lino, rMl^cti'Bly 2, 4, 7, 9 ft. from tha point of inter 
•action. The linea A C, D B, are near edgea of two solid* whiob an aqnara in plan and 4 ft. hig^ Fitnn th« top of theaa 
■olid* ipriag a Htni-eiroolar arch <A the aanie thickncas. 



UNEAR PERSPECTIVE. 



63 



Problem 76. — After finding the dUgonal of the bue, briag it oat of FerspectiTe, and make a plan 
of the base, then work from this plan. In forming the top (having msed the four perpendicularB), measure 
Uie height on A B ; then draw a line from 6 to the Vanishing Point I ; tius will give point C. Draw from 
Vanishing Point 3 through C, and so obtain the diagonal of the top and the point D. Draw from D to 
Vuiishing Point 1, then join £ C. 



FroUein 77, — Similar work to this has been already done. 

Note, — These two problems, and another very eaay one enunciated thus : " Find and mark 
M Uie Measuring Point for Horizontal Lines vanishing at 45° vrith the Picture Plane^" 
composed an Examination Paper set in the years 1869 and 1871. 




H 

t c E Da 



7& Find 2 points on the Ground Pluie, one 3 ft. to the left 
■od 7 ft. in the picture, the other S ft. to the left and 2 ft in 
the picture. A right line connecting theie two point* i« the 
dugonal of the baM of a cnbe stuiding on the Ground Plane. 
Complete ilie cnbe. 



77. A oirole of 2 ft r>diiis ii in a rertieal plane at right 
Kiglea with the Picture Flaue, and tonchee the Groand Plana 
at a ptnnt J ft to the right and 3 ft in the pictnr& Draw 
iti PeiBpeotiTe represantation. 



UNEAB PEBSPECTIVE. 



ProblODS 78 and 79.— Canfbl liaAj will BooD nuuter these two ptoblenu. 
JVbfa.— Theae two were ta Exwnin>tion Paper in 1871. 




CLEVATIDN 

\H7 

iS C D B 



B ' 



7S. An octagonal pritm B fL lan^ iti fa«M h^ng 1} ft. I 7Bl Find two pdnta 4 ft, to tha ri|^ ; ona 1 tt> in the 

■idaa, *ad ita and vitiiiihiiig to the loft at an angle of 3(1° piatnre, the other 8 ft in the pioton. On the Ihw batwMn 

with the Piatnre Plane. Tha neanat lida of the tad being thMe poanta enot a aemi-eiRnUr raitieal anh. 

SfttotheUftandlfb inthapietDM. | 



LINEAB PEBSPECTIVB. 



66 



Problem 80.— The Height Lin<9 U N measanfl F B and F L. Lines ttma. Oie Cenbe of A^ncn 
thioagli A and B to the Picture Line give the length of A B. A line dnvn from A to the Itistanoe Point 
pusea likewise throogh C, tliiu showing tiiat A B G E is & aqiure. 

To measnre £ D, find its Yaaishing Point, and then measore it bf means <A the Measoring Point ; or 
bring the pointa £ and D oat (tf PenpeotiTe and jtun them, and then meason the line so obtained. 

Nott. — ^This was an Examination Paper in 1870. 




8(L VtoA tiie dimeiwiiMW of the tolid giTea in PerQMotiTe on ths l«ft, mud plaoe H on the n^it so tiiat poiat A iliaD ba 
n D, and ths bwe stMidiiig in & v«rtic«l pUoe wbioti TMiubai to tfae Irft *X an mck of 45° Witt tlu Fiotore nane. Maifc 
tf en the FlotoM Line Uw diatuw* bvtwMa B and D. 



UNEAB PEB3PE0TIFS. 



problei 



Froblon 61. — Carefol obwrvkdon will aotm enable tite Btudant to undentaitd the vtR-kiiig of this 



Nolc—thia wsB an ExuniDition Piq>eT aboot the jrew 1866 or 1867. 




SI. A hexagonal pymiid 7 ft. high, having S ft. aidw of bMW, stand* on the Otonnd Plane ; the oantre of iti twM ia 
4 ft. in the picture and 2 ft to the left IVo edgea al the baae are parallel to the Piotore Plane. A aquare alab of B iBohea 
thick ia pierced throngh ita centn by this pframid, and leata in a honioutal position upon it at a larol c€ S ft trtm tbe 
ground : ita long edge* are at equal anglea with the Pictnra Plane, and ita neareat angle tonehei It 



UNEAR PEBSPECTIFB. 
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Problem 88. — ^Produce A G and B H till they meet, and thus obtain the Centre of Vision. Throogh 
this draw the Horizontal Line parallel to A B. Draw the Line of Direction from the Centre of Viaioa 
at right aii|^ to the Horizontal Line, and 11 ft. long and so get the Stt^on Point. Moke the Base Line 
parallel to the Horizontal Line, and 5 ft. from it. 

To find the dimensions <^ the solid : — Draw a line through F from the Centre of Vision. Then draw 
lines from the Distance Point throng F, K, and £, and so get the length of the lines £ K (i e., A C) and 
E F, on the Picture Line. Measure the height of the solid b^ the tine E N. These are all the dimensiimB 
required for working the other part of the problem. 

To find the angle which C F makes with the Picture Plane, obtiun its Vanishing Point by producing 
it to tJie Horizontal Line. Then draw a line from this Vanishing Point to the Station Point, and measure 
the angle thus formed with the line (M P) drawn through the Station Point. This angle is the angle 
which G F makes wiUi the Picture Plane. 




e& The given fignre U in PerapectlTe (pBrkllel). Find tlie Centre of Visioii, the Station Point, and Horizontal and Bmb 
LioM, when the diatuioe of the B[iect«tor bf sc&le ii II ft., and the height of the Uoricontal Une ft from thegroond. 
Find abo the dimenaiooi of the wlid, and the angle whii^ C F niaheu nHth the Picture Plane. 

Place the uune aoUd on the left, w> that the point A may be on the giv«Q point 0, and the long lidea ran to the right at 
aa^ei of 4D° with the Fictuie Plane. 
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UNEAB PERSPECTIVE. 



OTHER PROBLEMS TO BE WORKED. 



L Flaoe m PenpeeiiTe a hollow oylinder wluwe diameter 
is 4 ft and depth 1 ft, so that its ciitmlar enda shall be in a 
vertical position and make right angles with the Piotore 
Plane. The oylinder to be 4 ft to tibe left^ and to toach the 
Picture Plane. 

2L An octsgonal pyramid 8 ft hi^ and haying 2 ft sides 
of basei The nearest side of the base to be parallel to and 
on the Picture line 4 ft to the ri^^t 

3. An equilateral triangular prism 9 ft loog; whose tri- 
angular ends have 6 ft sides. The long sides to run to the 
left at anangleof 42''withthejE^tnrePlaney and the nearest 
aogleof the base to be 3 ft to the left and 1ft inthepiotnre. 

4 A block of stone 5 ft square and 2 ft thick, lying on 
one of its square sides ; the oUier sides to make equal angles 
with the Picture Plane ; and the nearest comer to be 2 ft 
to the right and 1 ft in the picture. On the top of this 
block, centrally, stand a pyramid 6 ft high, having a base 
5 ft square, two sides of which are to be parallel to the 
Picture Plane. 

& A hexagonal block 2 ft high, its hezsgonal ends having 

3 ft sides, and two of its sides being psrallel to the Picture 
Plane. Stand centrally on this a hexagonal prism 7 ft high, 
whose ends shall have 1ft ft sides. The sides of the prism 
to be parallel to the sides of the block. 

& A cone 5 ft high, on a base 3 ft in diameter, touching 
the Picture Line 2 ft to the right Let this cone pierce a 
square slab 1 ft thick through its centre. The slab tc rest 
horisontally on the cone 3 ft from the ground, its sides to 
make angles of 45^ with the Picture Plane, and its nearest 
comer to touch it 

7. A slab 1 ft. high and 6 ft square, making equal angles 
with the Picture Plane, and touchii^ it 2 ft to the left 
Stand centrally on this slab an ordinary bowl, the top of 
which shall be 6 ft in diameter, and the bottom 3 ft 

S. A hexagonal block 2 ft thick, its hexagonal base having 

4 ft sides. One side of base to run to the right at an ang^ 
of 40^ with the Picture Plane. The nearest angle to bo 3 ft 
to the left, and 3 ft in the picture. On the *top of tlu% 
centrally, place another smaller hexagonal block of the same 
thickness, whose sides shall be parallel to the sides of the 
lower block, and 1 ft away from them. 

9. A fla0vtaff, 10 ft hi|^ 27 ft to the right, and 30 ft hi 
the picture. 

10. A block 8 ft square and 2 ft high. One side to run 
to the right at an angle of 40° with the Picture Plane. The 
nearest angle to be 2 ft to the left and 1 ft in the picture. 
Place a cylindrical column 7 ft high and 6 ft in diameter, 
upright and centrally on this block. 

11. A rectuigular solid 6 ft high, having base 3 ft squsra. 
One side of the base to run to the right at an anfl^ of 00^ 
with the Picture Plane. The nearest angle to be3 ft to the 
left and 4 ft in the picture. Through the centre of this 
solid let a hexagonal prism 9 ft long run towards the rii^t, 
whose €aids shall have li ft sides. 

152. A millstone 6 ft in diameter and 1} ft tfaiek» lying <m 
the ground, and touching the Picture Plane 4 ft to the right 
Through its centre pierce a hole 14 ft squars. 

13. The same millstone in a vertical position, its cironlar 
ends making right angles with the Piotare Plane. The 
stone to touch the Picture Plane 4 ft to the left The same 
sise hole through ite centre. 

'. 14 Aoircular bloek 7 ft in diameter and 2 ft tMok, resting 
on one of ita cxroular ends^ and tonohing the Pictore Pkne 



4 ft to the right On the centre of this stand an octagonal 
prism 6 ft high, whose octsgonal ends ^lall have 1^ ft sides, 
and one of whose rectangular faees shall be parallel to the 
Picture Plane. 

1& A cube of 4 ft with one fiu^ making an angle of 50^ 
towards the right ; its nearest angle being 3 ft to the left 
and 2 ft in the picture. Describe a circle on each visible 
faoe 4 ft in diameter. 

IGi A regular heptagon of 2 ft sides lying on the ground, 
with one side making an ang^ of 40^ with the Picture Plane 
towards the left ; its nearest angle being 2 ft to the left and 

1 ft in the picture. On this base erect a prism 8 ft high. 

17. A pentagonal prism 6 ft long lying on one of its sides, 
which vanish towaxds the right at an angle of 40^ with the 
Picture Plane. The sides of the pentagonal ends to be 2 ft 
long. 

18. A cube of 3 ft with its sides making equal angles with 
the Picture Plane ; its nearest angle being 2 ft to the ri^^ 
and 2 ft in the picture. On it stsnd a cone 6ft high, whose 
base is 3 ft in diameter. 

19. Findtwopoints AandBontheground,2ft totheleft 
m^ 3 ft and 8 ft respectively in the picture. A B is one 
side of a vertical square ; complete the square, and in it 
inscribe a circle 5 ft in diameter. This circle is one end of 
a cylinder 6 ft. long, lying on the ground paralld to the 
Picture Plane ; complete the cylinder. 

20. A hut» floor 8 a long and 5 ft wide, walls 7 ft high, 
ridge of roof 8 ft high, the long sides to run to the right at 
angles of 45^ with the Picture Plane, the nearest comer to 
be 1 ft to the left and 2 ft in the picture. Place in the 
middle of the end a doorway 5 ft high and 2ft ft. wide. 

2L A rectangular solid 3 ft high on a base 4 ft square. 
Place centrally on this a circular stone 8 ft in diametecand 

2 ft thick. The nearest angle of the solid to be 3 ft to the 
right snd 1 ft in the picture. 

22. A semi-circulsr arch composed of stone 2 ft square. 
The outer diameter to be 8 ft Let it run towards the right 
at angles of 45^ with tiie Picture Plane, a&d let the nearest 
point of it be 1 ft to the left and 2 ft in ihe picture. 

23w A plank 6 ft square and 2 ft thick In a vertical position, 
making angles of W* with the Picture Plane towards the 
right, its nearest angle being 3ft to the left and 3 ft in the 
picture. Let a cylindrical solid 3 ft in diameter pass 
through the centre of this plank, so that the nearest point of 
its end shall touch the Picture Plane, 

24. A regular hexagon in a vertical position, composed of 
ban 1 ft thick, and making angles of 48^ witii the Picture 
Hane. The nearest angle to touch the Picture Plane, and 
tbe outsidcedges to be 2ft ft long. 

26. A cube of 4 ft edges with its sides making equal angles 
with the Picture Plane ; its nearest ang;le being 2 ft to the 
left and 2 ft in the picture. On top of this place (centrally) 
another cube of the same siie, having two of its sides paraUsI 
to the Picthre Plane. 

26L A slab 6 ft square and 1 ft thick lymghoriaoBlally on 
the ground, with one of its sides making an ang^ of 50^ with 
thePioture Plane towards the right, its nearest ang^ touch- 
ing the Picture Plane 3 ft on the right On the osntre of 
thii. slab, and parallel to it, stand a solid cross 6 ft highf 
oomposed of material 2 ft square ; the arms of the cross to 
be 2 ft looft 2 ft from the top of the shafti and to ran 
towards the right 
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